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材料具有较优异的电化学性能，在 10A/g 的电流密度下，放电比容量仍有 124 
mAh/g；在 0.5 A/g 电流密度下，100 次和 200 次循环后放电比容量分别为 1020 
mAh/g、751 mAh/g，保持率为 96.5%、71.1%。 
2、采用改进溶剂热合成法制备 SnO2/GNS 复合材料。该法得到夹层型的复
合材料，5~8 nm 大小的 SnO2 纳米颗粒均匀分散在石墨烯的层层间。该法制备的
复合材料的电化学性能更佳，采用水为溶剂制备的材料在 10 A/g 的电流密度下，
比容量为 554 mAh/g；在 0.5 A/g 电流密度下，100 圈循环后容量为 1051mAh/g，
保持率为 90.6%，200 次循环后为 951 mAh/g，保持率为 82.0%。 
3、采用改进水热法制备出分散均匀的“夹层型”CoSn2/GNS 复合材料。从
还原石墨烯出发制备的材料在 0.2A/g 电流密度下，50 次循环后放电比容量为
293mAh/g，保持率为 50.1%；从氧化石墨烯出发制备的材料 50 次循环后，放电
比容量为 397mAh/g，保持率为 92.5%。 
 




























Sn-based materials (such as SnO2, tin alloy) is considered as a promising anode 
materials for lithium ion batteries because of its relatively high theoretical capacity, 
high lithium packing density. However, Sn-based anodes endure severe volume 
change (>300%), showed poor cycle performance. This work focuses on minimizing 
the particle size of SnO2, fabricating SnO2/grephene nanocomposites to get a well 
dispersed nano-sized SnO2/GNS structrure, and consequently improved the cyclic 
performance. The main results and contents are as follows: 
1. Through solvothermal refluxing method, we obtained well dispered SnO2/GNS 
nanocomposites, which improved the rate and the cyclic performance. In the solvent 
of H2O, the composite exhibited the capacity of 123mAh/g at 10A/g. The discharge 
capacities at current densities of 0.5 A/g are 1020 and 751 mAh/g after 100cycles and 
200 cycles. Its capacity retains 96.5% and 71.1% after 100cycles and 200 cycles in 
comparison with that at the 1st cycle.  
2. Nano-sized SnO2/GNS materials are synthesized via modified solvothermal 
method. The SnO2 nanoparticles in the SnO2/GNS composites are about 5~8 nm, and 
well dispersed on the layers of GNS. The composites showed a better rate 
performance and higher cyclic stability. In the solvent of H2O, the composite 
exhibited the capacity of 554mAh/g at 10A/g. The discharge capacities at current 
densities of 0.5 A/g are 1051 and 951 mAh/g after 100cycles and 200 cycles. Its 
capacity retains 90.6% and 82.0% after 100cycles and 200 cycles compared with the 
1st cycle.  
3. CoSn2/GNS materials were synthesized via modified solvothermal method.  
The discharge capacity of the composite from reduced graphene at 0.2 A/g is 293 
mAh/g after 50 cycles, retained 50.1% in comparison with that at the 1st cycle. While 
the composite sythesised from graphene oxide exhibited the capacity of 397 mAh/g at 
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由于金属锂在所有金属中最轻（M=6.94 g/mol，ρ= 0.53 g/cm3）、氧化还原电

































可充放电锂二次电池的研究，并在 80 年代推出市场[12]。 
在 20 世纪 80 年代末前，各国的研究主要集中在锂金属及其合金为负极的锂



























系开始成形[15]。1986 年，加拿大 Moli 能源公司将 Li//MoS2 锂二次电池的推向市











现一些固态化合物为纯离子导体。1978 年，Amand 首次将 PEO 作为锂电池电解
质的研究[21]。聚合物电解质同时还兼有液态锂离子电池中隔膜的作用。根据其
应用的不同，大致可以分为两种：一种是固体聚合物电解质，简称 SPEs，另一
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